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#513] ^«<HH1 3^3., «V£31 ^Hl ^ 

# «ti^* c+7j)^, ^ afl^^ #ofl ^n}- ui ^ ^-711 
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«K£*fl i*}^ #^ ^ « 0 >^ {METHOD OF FORMING METAL LINE LAYER IN 
SEMICONDUCTOR DEVICE} 

51 la £ Ictt #efl 7l#^l S1*V ^x>^ ^ tifl^ ^ 



*51^ ^A^ofl tfl^ 

110, 210 : #<*r afl^^ 120, 220 : ^% #H 

130, 230 : #4=- 132, 232 : ^-4* 

140, 240 : 

216 : ^S}-^ 218 : Barc^ 
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^ «o V ^°fl Jltf ^13-°^ Bfl 

A]* ^ ^ -fo)l BT>H. Pf^HS ^^JI ^ «fl^l^ =-4? BflA}f^g- 



i lal- #S*>^, ^ ^HV(^l^l) #°H ^ wfl^UlO)* ^^mcf. °1 °fl, 
tifl^^(HO)^ 4# ^» 7>€ ^ $atf. #€(120)* -?I*Rr 

£ lb* ^S*}^, 2flE^€ ###€(120)* *M ^ afl^^(iio)^ ^ 

^ #€(120)°1 *H =4? #eHU30)7> ^ °m. ^] ^H*lfe 

#€(120)* Q^*} *\}7]-5\7} + <£x\uY Q% #^(120)* A]7\*\JL M 

^ €^H(130)7> Q^H} A]7]s]x) Qjl =-4f afl^#(110) *Hf-*Rf ^-f 7]- 

Sth ^ «fl^* Ti^i Aiz]- <g-jL^ ^Ml *>^- ^^-(UO) #-¥-<Hl*r #4? *Hr# 

(131)°1 afl^i^dio)^ tL^^ll- -H-^-Al^cf. 
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<13> v £ ^ ! =4* afl^^dio)^- aflE^l- nfl, #^(120)-^ ^SLsL ^ «fl^ 

#(110)3 ^ ^ *!<«Al f £^ 4J*H Hfl-a^CllO) W 

(attack)* ^-Tfl 3<H 3ifl^ol #^^fl ^ ^ o^cf. ^ «ll^#(110)ol Ti/TiN7fl<i-S- 

^€ 4# ^##<£ 3 -fir ^ €-*H3£ ^ ^^>cf. 

<u> ofeM, ^ tifl^}#^ ^ S>3^£ ^*>7l cfl^o] 



€-^1^* *H£*V7l mJ-^o} Qj^a. a> £ ^ ^ ^ tifl ^ 

^ ^-71 ^o^-g- 4i3S ^ «ti^#* sflBi^Kr cj-t^I; all ^1; £ 

^ Wfl^#£: Ti/TiN#4 A1#AS ^€ ^ ^ W^^Ml^ *fl 1 

Ti/TiN#, Al# 3? *l| 2 Ti/TiN^o] ^>^)S. 7>^cf. 
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<19> ^ f *4<£^3}. %£c>\ qjQ *}o]6\] t # 7 j sflE^ ^I^Al «^ V+^A> 

1- ^1*1-71 5)i5}<^ Barc#* ^*Hr #311- ^7}S. 2.^ ^ 9X^. 

<20> Barc^ g #7l ^<3^£- CHF 3 /CF 4 /Ar 7}if i^}^ l-^^l- °]-§-<!?H 

^0.3. Ajzl-^Tiq-, CxFy(x,y^ 7}<3^)/0 2 /Ar 3£^*Rr #eH£*># o]-g-^> 

<*| AEflos. ^ oicf . tJil, Barc#£- 0 2 /N 2 /Ar 7}^Mr SL®*}^ 

*^3*€ t^2 D ft °l-g-*H *H ^^Jl, ^"71 CHF 3 /CF 4 /Ar 7>i 3E^=r 

CxFy(x,y^r *}<3^)/0 2 /Ar 7>i# X^Hr #^n>» ol-g-s}<^ ^ ^ h oi 

4. 

<2i> ;g<gnK§- Aiz]-^^- 0 2 /CF 4 7>i# cf^#s.-f (Down 

Flow) ^ AS ^Al^-cf. 
<22> 2L*>, ^^-a- ^z^Rr ^+741 ol^ofl, ^/^ *fl7i 



°1*HM 7lHS]^r ^o(6( ^S)^ £ o) o>u|5}. cf= t}-<£*V ^Efljg. ^€ 
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<25> £ 2a# %ra*M3, ^^-#<H1 *>Jf #3^1 ^S#(^l£Al) ^Hl ^ wfl 

#^(210)^ ^tr4. 7l^r #ofl *VE*fl ^-*<HH A}-g-3q 

tt ^ f-fc- sflE-l^^H 4^ #3M4. ^5^1 

^Jfofl^ ^EH -ol ?§^S)o] ol^ ^ #^^14. «ti^(210)^r *fl 1 

Ti/TiN^(210a), Al#(210b) ^ >fl 2 Ti/TiN^(210c)^§: S^j-SH ^7 r ^r4. i Ti/TiN 

^(210a)£] Ti#^r ^^M* ^^ul, TiNf^r a^HM^ ^^g- *>4. Al#(210b)^r *| 
■%o} ^-71 nfl^-ofl ^7l^ ^*Rr , *fl 2 Ti/TiN^(210a)^ Ti# 

^-i- tr4. «!■■¥■ -M-^hfr IMDdnter Metal Dielectric) PMDCpre Metal Dielectric) 

<26> £ 2b« ^2. ^-ofl ^S|-^(216)# ^tr4. ^ 3^(216) 

^ ^7 r S Barcf^Bottom Anti Reflect Coating: 218)^8: ^*h«H Q% #H(220)^- ^flE^^- 
ufl ^ ti>A># # ;go] aflE^ol d) ^^>7fl ol^-ol ^ - oi^s. ^ 7r ¥*r4. 

£ 2b°11fe- ^3^(216) -SHM Barc^(218)°l SAj^ji oicf. 

<27> £ 2c# ^-$H ^1-^(220)* 4i3S *M Barc^(218) 

^ €Sr^-(216)* <^tr4. Barc#(218) £ ^2)-^ (2 16)^- ^ 3*1 3 

t $14. Barc^(218)£] ^^1, CHF 3 /CF 4 /Ar tel-a^f °]-8-*M 

*3J* *]^*r4. 4€- CxFy(x ( yfe ^^AVArf^ 7}if o]-g-^ 4^ 

5U4. SEtr, Barc^(218)^r 0 2 /N 2 /Arf-^.S. *^S?-€ €4^4-& ?d^] 4]zJ-§- 3*8 

§ ^JE &4. CHF3/CF4 7b£* ol -g-s><*| Barc#(218)^l 3^ ^^lifr sJ-s^zM- 
«fl^7l n)]°-o]i cj<y AEflo^ ^l^^cnjs Barc#(218) ^fY°fl 4^3.^] ^^-^(216)^1 
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^z^cf. ^L&IM-, 0 2 /N 2 /Ar^--2.S #5^^^ oj-g-^ £ai a1z)-a]^ 

Barc§K218) *Pf°11 ^>i3L<y 3 3^(216) *M ^3*1 #7] nfl-g-ofl 45. 

5. 2d» ###^(220), Barc^(218) ^ ^3^(216)* 

(210)* CI2/BCL3/N2 7}^ S^^S 01=0^ #^ Hfl^d^ 

(210)* 3flB^§ ^ ojcf. ol , ^ Hfl^!#(210)* ^ ^ #^*Hr ^ofl^ ^ 
Hfl-9#(210) ^-ofl 5U^r ^H(220)°] c^Sfl ^ #eM(230)°l 4, oicf. 

°lu #^(220)* ^l^*>7l *H1tt ^7} tixlnV #^(220)-§- *1]7M* nfl = 

^ #SH(230)7> x\]7]S\X\ ®o\ ^4- wflA}#(210) ^1 Barc# 

(218)5. ^#^(220)^ ^7^1 ^1 *)]7lii ^ ^4. 5Eth ^ wfl^d#(210)* £^ 
^1^ ^rS ^-°\] ^ ^2|-^-(240) #-»MI*r ^ #^#(232 H 5H ^ H 

3*1* -fr^ ^ ^cf. iifeM, ^ ^#(210)* sflE^^ \+ cf-g-ofl xfl^ ^ 
^>7l #<*J| #3*1(230) ^ ^ ^#(232)* *\}7]ii>}^ ^g-g- ^7>S ^Al^Vcf. 

£. 3-£- JE 2d 9] ^-4=- yfl^#(210) ^-cfl^V S^S, #4? 1-BH(230)# *H7i*> 

^ i^ojcf. O2/CF4 7>^# ol^-^c^ cf^^^^(Down Flow) «<M* 

ol-g-SH u>i3<a ^2KK216)-g- ^ ^l^W. «o V ^^ #ef^n> 

^3 i.ol^'H ^S^M nfl^-ofl ^5}-^(216)£- °H*l7> ^cf. £ 3 

*H*r <Hl*m ^^(216)ol SAls]^ oicf. ^HfA^ ol^tb w o^* ^^(216) 

* ^^-^(216) ^ofl l-e]^(230)7> ^Tl^cf. ^14, ^-f 
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°fl ^ €sH(230)£] «a^7> ^ 413^* ^7>S. <€*1*H #3 

«1 *fl>1*Hr ^ 511^. *H3*3.£.Sfe 1:^1^1- x\]^ t LCT 935, 928(<>1| 

<3i> £ 4^ £ 2dS] aV5^(240) Jf£^r ^-tfl^ S^-SL^., ^ ^#(232)# ^7]^ # 

<32> o] 4^ °- tf£ S-S-f nfl, ^5^(240)^ #JfL6|| o}^ ^ 

2Hf-#(240)°l ^T^^ 5.*]*}: I^S, #3^(240)^ <a^«l7> 12:15. ^ 

^ «fl^l#^ tf-M 5£*r ^^(216)^1 MflTl^ nfl ^^-(240)^ -S-tfl^o.S. ^ >fl 

o.S °J*lH ^3)^(240)^ &£o] a^l #0.^ ^ #^--§-(232)* ^ fl^ 

<33> #7HH ^^tF 7l#^ H>^^ ^H^H 7] #5)58.0 

fh ^ 7l# £-0)^ 3.^3 ^g-71-e)-^ £ 7^ A>^S1 ^ iflofl 



Jl41 

^* **>^, ^ «fl^ ^°}(^, #3-^3 ^-¥-£--¥-3 ^ wfl^i^ 
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v}^3_o] 2]^nKg- oj-g-^H ^ «fl#f^ ^zjvg- ^]^^H ^l^tll ^ 
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1] 

^•71 ^ ^"71 ^^-1: v} + EL£. ^7) ^4? «fl^## 3flB^*Kr #7fl ; 
^71 ^7i*Hr #31; ^ 

2] 

*ll 1 91°]*], 

31 ^^>^ ^-^ yfl^d# ^"o 1 -^. 

3] 

*ll l %H1 9X°]*], 

4] 
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^ tifl^^ »1 l Ti/TiN#, Al# ^ 2 Ti/TiN#°] *>sfl5. 3 



*VE*fl 2K>f^r ^-sj-^o] -i^JlS ^ *KE*11 ^a}^ #4f wfl^i 

1 %H1 SU^i, 

Aj- 7 ] ^^^-34 Aj- 7 ] ^Aj AVolofl, Aj- 7 ] #^ SflE^ ^ ^ 



7] 

Barc# ^ ^"71 CHF 3 /CF 4 /Ar 5Ef-*Rr #^ #ef^4« 0 l-§-*H 
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8] 

X] 6 %H] 5a<X*1, 

#71 Barc# ^ #7] ^<gnv^ CxFy(x,y^r ^<g^ )/02 / Ar 7 }A t ^^-^ 
[^T 1 * 9] 

XI 6 * 0 H1 SI oH, 

#7l Barc#^ 0 2 /N 2 /Ar 7>^» i^rRr «-^s^ #ef^n># o]^.^^ ^ ^z^ji, 
#71 ^2}-^ CHF 3 /CF 4 /Ar 7}+ CxFy(x,y^ 7}<2^)/0 2 /Ar 7>i# i^-*>^ # 

10] 

xi i %hi sa«H^. 

#71 ^^M; ^l^m ^31 0 2 /CF 4 7>i» ol-g-^o^ cJ-£^5.-f (Down Flow) »<HI^- 

in 

XI 1 %H1 9X*\*\, 



16-13 



0030049249 2003/10/14 



16-14 



10030049249 



Qx}: 2003/10/14 




[.£ 2a] 



-210c 
-210a. 



210 



IS. 2b] 





-218 
.216 
-210c' 

-210b 
-210a. 



210 



16-15 



rol5d30G49249 



2003/10/14 




2d] 



///////, 


























a • • • a 




_B_S 



,216 
-210c ' 

^210b 
-210a 



h 210 



232 



-240 




16-16 



